
RU 

(51) MflK 7 



2 213 365 3 C2 

G 05 B 13/02, 17/02 



POCCHflCKOE ArEHTCTBO 
no riATEHTAM M TOBAPHUM 3HAKAM 

< 12 > OnMCAHME M30EPETEHklfl K 



flATEHTy POCCHflCKOI* (EEJqEPA MMH 



(21), (22) 3aflBKa: 99124583/09, 02.04.1998 

(24) flaTaHaHanafleficTBMflnaTeHTa: 02.04.1998 

(30) npMopMTeT: 14.04.1997 DE 19715503.0 

(43) flaTa nye/iMKaqiiM 3anBKn: 27.09.2001 

(46) flaTa ny6mxBuy\w. 27.09.2003 

(56) Ccu/ikm: US 4807108 A, 21.02.1989. RU 2027211 
C1, 20.01.1995. US 5418710 A. 23.05.1995. US 
5513097 A, 30.04.1996. DE 19508474 A1, 
19.09.1996. 



(85) flaia nepeBOfla sani 
cpaay: 15.11.1999 



u PCT Ha HamioHanbHyro 



(86) 3anBKa PCT: 

DE 98/00935 (02.04.1998) 

(87) ny6nw<aiiMfl PCT: 

WO 98/47052 (22.10.1998) 

(98) AApecfl/ifl nepenMCKn: 

129010, MocKBa, yji. 5. CnaccKa*. 25, crp.3, 
OOO "lOpMflMMecKaH cpupMa TopoflMccKMii h 
napTHepw", naT.noB. KDfl.KysHeMOBy, per.Na 595 



(71) 3anBme^b: 

CHMEHC AKU,MEHrE3EflJlbUJAit>T (DE) 

(72) H3o6peTaTenb: 3EPrEJlb HoHTep (DE), 
XAftMKE ToMac (DE), rPAML|KOB Otto (DE) 

(73) naTBHTOo6naflaTejib: 

CUMEHC AKMMEHrE3EriribUJA0T (DE) 

(74) naTBHTHbifi noBepeHHbifi: 

Ky3H6L(0B lOpMfi flMMTpMeBMM 



(54) CMCTEMA ABTOMATM3AI4MH 

(57) 

H306peT6HMe OTHOCMTCfl K CMCTGMaM 
aBTOMaTM3aHMM flfifl pa3pa6oTw M 

3KcnnyaTaL(MM npoMwmneHHbix ycraHOBOK, b 
HacTHOCTM flnn pa3pa6oTKM, npoeKTMpoBaHus, 
pea/iM3aunM, BBOfla b SKcrwyaTamuo, 
TexHMHecKoro o6cny>KiiBaHMfl m onTHMH3aunM 
oTflenbHbix KOMnoHGHTOB ycTaHOBKH vim 
KOMnneKrHwx ycTaHOBOK b npoMwui/ieHHocro 
ochobhux MaTepnanoB. TexHuwecKMii pe3ym>TaT 
3aiaiiOMaeTcn b ^octh)K9hvim npocToro n 

3K0HOMMHHOrO fl8M8HTpanH30BaHH0r0 BBflBHWS M 

onTHMnsamin npoi<ecca. ComacHO 

3aflBi16HHOMy H306peT6HHK) CMCT6M3 

ynpaB/ieHun Ha ochobb BbiHHcnuTenbHOii 
MaujMHbi ncnojibsyeT fl/in OTHOcamerocfl k 



asTOMaTMMecKOMy pery/wpoBaHMio onucaHiw 
npouecca moab/im npotiecca, HanpwMsp, b snqe 
MaTeMaTMHecKM-(pM3MHecKMX MOflenefi, 

HBCipOHHblX CBTBBblX MOflensCi V\TVA CMCT6M C 

6a3oii 3HaHn«, npn stom fleMOHTpann30BaHHoe 
BBfleHMe m onTHMH3aL(Mio npoMBeca 
ocymecTB/ifliOT 3a cmbt oflHoro mv\ HecKonbKMX 
CBssaHHbix flpyr c flpyroM b ceTb nyHKTOB 
ynpaBJieniw c ncnonb30BaHMSM coBpeMBHHbix 

CpeflCTB KOMMyHMKaMMM, HBnpepblBHO 

HaCnioflaioT b onepamBHOM mjim b 3btohomhom 
pewMMe 3a M3MeHeHMflMM npoijacca urm no 
MeHbiueM Maps KompojwpyioT Ha MOflenM, a 
MOfleiiH npoqecca, napaMBTpw m nporpaMMHoe 
oCecneMeHMe cornacyioT cneuwfcMHHo ana 
ycTaHOBKH. 10 3.n.cp-nbi, 5 vm. 
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(54) COMPUTER-BASED CONTROL SYSTEM 

(57) Abstract: 

FIELD: computer - aided design and 
operation of industrial installations in 
basic material industry. SUBSTANCE: 
computer-based control system used for 
developing, designing, throwing in 
operation, servicing, and optimizing 
separate components of industrial 
installation or integrated systems uses 
models for describing process related to 
automatic control in the form of, say. 
mathemat'cal-and-physical models, neuron 
network models, or knowledge-base systems, 
process decentralization and optimization 
being made due to one or more control 
stations integrated in network using 
advanced communication means for on-line or 



at least their checkup against model; 
process models, variables, and software are 
specifically coordinated with installation. 
EFFECT: facilitated procedure, enhanced 
economic efficiency for decentralized 
monitoring and optimization of process. 11 




H3o6peTeHMe othocmtch k cmctgmg 

aBTOM3TM3ai4MM flTlfl pa3pa60TKM M 

3KcnnyaTai<MM npoMbiwnBHHbix yciaHOBOK, b 
nacTHocTM fl/in pa3pa60TKM, npoeKrupoeaHna, 
peariM3aL4MM, BBOfla b 3KcnnyaTauMio, 
TexHMHecKoro o6cny>KMBaHMfl m onTuMnpoBaHna 

OTfle/lbHblX KOMI10H6HTOB yCTaHOBKM MflM 
KOMnnSKTHblX yCTaHOBOK B npOMblLLineHHOCTM 
OCHOBHblX MaTepMa/lOB C 0CH0B3HH0M Ha 

BbwucnuTenbHoPi MatuwHe cucrreMofi 
ynpaB/ieHMs, KOTopaa fliin oTHocamerocH k 
aBTOMaTunecKOMy perynwpoBaHnio onucaHna 
npouecca npn6eraeT k MOflexwM npoLjecca, 
HanpuMep, b bmag MaTeMaTMH8CKn-cpn3MHecKnx 
MOfleneCi, HefipoHHbix ceTeBbix MOfle/ieCi ww 

CMCT6M C 6a30M 3H8HMM. 

BospacTawiiiMe Tpe6oBaHnn k 
npOMSBOAMTenbHOCTM npoMbiw/ieHHbix 
ycTaHOBOK, HanpuMep npoKaTHbix cTaHOB. 

Bbl3blB3K)T H8o6X0flMMOCTb B pa60HMX H 

npon3BOflCTBeHHbix npoueccax, kotopwg 
flon>KHbi SKcnnyaTupoaaTbCfl c Bbicmefi 
CTeneHbio 3kohommhhoctm, HaflesKHocTM n 
6e3onacHOCTH. l"]03T0My M3BecTH0, y>Ke c 
M0M6HT3 npoeKTupoaaHMJi HenpepbiBHo 

BCGMGpHO aBTOMaTM3MpOBaTb 

npoM3BOflCTBGHHbie npoueccbi nocpeflCTBOM 
noTOKa MH<popMauMM c ncnonb30BaHneM 

BblHMCJlllTG/lbHOM MaWMHbl. B HaCTHOCTM, flna 

BefleHun h onTMMMposaHMH npoqecca npn stom 
npnoSpeTawT SHaneHMe 

MaTeMaTMH8CKM-cpM3MMGCKne MOflGnu npoqecca, 
KOTopua onucbmaioT npouecc n tskmm o6pa30M 
flG/iaiOT B03MO)KHblMM MOfle/inpoBaHne m 
paryjinpoBaHne npoMbiwnGHHbix ycraHOBOK. 

npMMGHflGMbie flJia 3TOTO CMCTGMbl 

ynpaBneHna yxe M3BecTHbi M3 DE 19508474 A1 
a/in DE 19508476 A1. CMCTGMbl ynpas/iGHMS, 

OCHOBaHHbIG Ha BUHMCJIMTe/lbHOM MaWMHe, 

aBTOMaTMHGCKM paCn03HaiOT COCTOflHHG 

npOMblUJJlGHHOfi yCT3HOBKH MJ1M, 

COOTBGTCTBGHHO, npOTGIOIOmGrO B yCTaHOBKG 

npon3BOflCTBGHHoro npoqocca m reHGpupyiOT 
OTBGMaramne CMTyauMM yKa3aHns, KOTopbie 

066Cn6MMBaK5T MHTGflXlM TGHTHOG BGfleHMG 

npcmecca. KpoMe toto, mmcgt mgcto 
HGnpepbiBHOG OnTMMMpOBaHMG npoL4GCca 3a 
CHGT TOt-O, HTO Jie)KaiflyK) B 0CH0B6 yCT3B0K 
3aflaHHblX 3H3H6HMM MOflGJIb npOUGCCa 

ynywwaioT a sbtohomhom mv\ b onepaTHBHOM 
pe>KMMG c noMombio sflsnTMBHbix cnoco6oB, 
HanpHMsp HeftpoHHbix ceTefi. 

H3 HG Ony6jlMKOB3HHOCi paHGG HGMeUKOfl 

naTGHTHoR 33J1BKM 19624926.0 flBnflGTcn Ranee 

MSBGCTHblM CnOC06 flJW BBOfla B 3KCnnyaTai<MK> 
npOMblLUJlGHHblX yCTaHOBOK C CMCTGMOM 

ynpaBxiGHna ycTSHOBKM, ocymGCTBrmiomeM 
HeKOHTporibHbie cpyHKMnn m KOHTponbHbie 

CpyHKLlMH, M KOHTpOHbHblG CpyHKL4MM KOTOpOM 
P360T310T C MOflG/lflMM npOMGCCa B BMflG 
M3TGM3TMHGCKMX MOflGDGii, HeMDOHHblX CGTGBblX 
MOflejlGM MJ1M SKCnGpTHblX CMCTeM. M3BGCTHblM 
Cn0C06 0T/1MH36TCn TGM, HTO BBOfl B 
3KCn/iy3T3UHK3 npOM3BOflMTCfl C pa3fl8J16HMGM Ha 
BBOfl B 3KCnny3T3l4M10 HGKOHTpOHbHblX (pyHKUMM 
CO 3HaHHTe/lbHO£l MHML(ManH33LlH6ti 



KOHTDOnbHblX CpyHKMMCi HaXOflfllflMMCH H3 M6CT6 

o6cny>KMBaiomnM napcoHanoM, n uimpokmm bboa 
b 3KcnnyaTai4Mio KOHTporibHbix cpyHKuufi 

nOCpGflCTBOM flaHHblX, flHCT3Hl4MOHHO 

5 nepoflSBaGMbix no jwhmhm flaHHbix ot no 

MGHbUIGfi MGP8 OflHOTO yflaneHHOTO OT 
yCTaHOBKM MGCT3, npGflnOHTHTGribHO 

TGXHonorMHGCKoro t^GHTpanbHoro nyHias 
ynpaBJiGHMfl. 

10 H3 naTGHTa CUJA US-PS 4783998 fla/166 
M3B6CT6H cnoco6 pGrynnpoBaHMfi rGHGpaTopa, 

npM KOTOPOM OnpGflGJIGHHbie Ha TGHGpaTOpG 
MSMGpGHHbie 3HaHeHMfl flMCTaHI4MOHHO 

nopeflaioT flnn aHann3a m omghkm Ha 

15 BblHMCJlMTGJlbHyK) MaUJUHy. 

HeflocTaTKOM npn stom nsmercn to, hto 

OnpGflGJIGHHbie H3Mep6HHbl6 3HaHGHMH 
OTHOCflTCfl MCKJltOMMTenbHO K OTflGflbHblM 

KOHCTpyKTMBHbiM flGTanflM, HanpMMGp Bany 

20 TGHGpaTOpa, T3K, HTO BblCKa3blBaHMH O 

nOBGflGHUM TGHGpaTOpa B L^GJIOM HG MOP/T 6blTb 

CflenaHbi. B npoTHBonono>KHOCTb 3T0My c 

nOMOlflbK) CMCTGM ynpaB^GHMfl, M3B6CTHHX M3 

H8M8UKMX naTGHTHbix sanBOK DE 19508474 A1 m 
25 DE 19508476 A1, m cnoco6a, h3bgcthoto m 
HeMGUKOti naTeHTHOii saaBKM 19624926.0, 

OnTMMMpOBaHMfl BCGTO nDOLlGCCa KOMn/IGKCHOVI 

yCTaHOBKM Ha ochobg MOflGJibHbix nepeKpecTHbix 

CBH3Gtl XOTfl M flB/WIOTCfl B03MO)KHblMM, OflHaKO, 
30 3T0 C8fl3aHO C BblCOKMMM 3aTpaTaMH. npMHMHOM 
3T0r0 flBTlflGTCfl, npG)KflG BCGTO, TO, HTO 

Tps6yioTCfl cneunanbHbi6 nyTM nepoflann, HTo6bi 
moxho 6wno fle^eHTpaJl^130BaHHO npon3BecTM 
cneuncpMHHOG una yCTaHOBKM onTMMnpoBaHMG 
3S us yflanGHHoro MGCTa. 

B OCHOBG M306p8TeHMfl /18)KMT 3aflaHa 
flanbHGMUJGrO yCOBGpLUGHCTBOBaHMfl CMCTGMbl 

aBTOMaTM3ai4MM flriR paspacoTKM M 
3KcnnyaTaMMM npoMbiujneHHbix ycTanoBOK, 
40 HanpaB/iGHHOG Ha to, hto6w npM mckhiohghmm 
paHGG onMcaHHbix HeflocTaTKOB flocTumyTb 
npocroro m 3kohommhhoto BeaeHMn m 
onTMMMpoBaHMS npoqecca flaneKo ot 

yCTaHOBKM. 

45 3aflana b cnynae CMCTewibi aBTOMaTM3ai^MM 
Ha3B3HHoro BbfUJG TMna pGLuaeTcn comacHO 

M306P8T8HMR 3a CH8T flGl48HTpa/lM30BaHHOrO 

BGflGHMfl m onTMMnpoBaHMd npoi<6cca 3a CHeT 

OflHOTO MJ1M HGCKO/lbKMX CBfl3aHHblX B CGTb 

50 nyHKTOB ynpaBneHMn, npMHGM c 

MCnO/lb30BaHM6M COBpGMGHHblX CpeflCTB 

KOMMyHMKauMM HGnpepbiBHO Ha6niOflaiOT b 

OnepaTMBHOM MJIM aBTOHOMHOM pgjkmmg MX1M 

KOHTponMpyioT no MGHboiefi Mepe Ha MOfleriM 
55 M3MeneHMfl npouGcca, a MOflenM npouacca, 
napaMBTpbi m nporpaMMHOG o6GcnGHGHMG 
flBnnroTcn cornacyGMbiMM cnGL<McpMHHo flnn 

yCTSHOBKH. 

BbinoJIHGHHaW T3KMM 06pa30M CMCTGM3 
gg 3BTOM3TM33L4MM n03BOraeT 3K0H0MMHH08 

BGfleHMG M 0nTMMMp0B3HM8 npOLieCCS M3 
yflSHGHHOrO OT yCTBHOBKM MeCT3 T3KMM 
06pa30M, HTO flMCT3HL4MOHHO nGpeflaBaeMbie 
flaHHbie nocpeflCTBOM cymGCTByiomMx cpeflcra 

KOMMyHMKaUMM nepGflaiOT K COOTBGTCTByroiflMM 

npoMbimneHHbiM ycT3H0BK3M. TaK xaK flaHHbie 



OTHOCHTCH He TOflbKO K CneL(l<1CpM4HblM flnfl 

npouecca napaMeTpaM, ho m TaioKe k 

H3MGHGHMflM MOfle/lM npOL(eCCa M/1M fla>KB 

ynnTbiBatoT Haxoflaifleeca Ha MecTe, to ecTb Ha 
cooTBeTCTByromefi npoMbiwneHHOM ycTaHOBKe, 
nporpaMMHoe ooecneneHMe, b nenoM 
nonyHaeTcn yMeHbmeHMe pacxoflOB Ha 

KOHCTpyKTOpCKMe pa60Tbl npM OflHOBpeMeHHOM 

y/iymueHMM pa6o™ ycTaHOBKM. 

ComacHo flaxibHefiiueMy npn3Hai<y 
M3o6peTeHnn npeflycMOTpeH TexHonorMHecKufi 
flUCTaHunoHHbiii BBOfl b SKcnnyaTanuio, hto6w 
ncno/ibaoBaTb, c oflHofi ctopohh, ueHTpanbHbie 
BbiHucnuTenbHbie mou(hoc™ m coBpeMeHHbie 
nHCTpyMeHTbi BBOfla b 3KcnnyaTaL|MK> m, c 
flpyroCi CTopoHbi, o6ecneHHTb oopaTHbiM hotok 
onbiTa M3 cooT8eTCTByKDii|eM ycraHOBKM b 
pa3pa60TKy. Ann floc™>KeHiifl oco6eHHO 

BblCOKOil BpSMeHHOM 3CpCpeKTMBH0CTM 

npeflnoHTMTenbHbiM o6pa30M npeflycMOTpeno 
AMCTaHUMOHHoe onTHMnpoBanne b onepaTMBHOM 

M/nriM aBTOHOMHOM p6)KMM6. 

Oco6eHHbiM npenMymecTBOM flanee 
ABnneTCH to, hto npeflycMOTpeHbi KOMnoneHTbi 
annapaTHoro m nporpaMMHoro o6ecneHeHMfl, 

KOTopue BbinonHeHbi OnTMMMpyeMbIMM 
SBOniOMMOHHblMM, B HaCTHOCTM, reHeTMHeCKMMH 

anropnTMaMM. npuMeHeHne reHeTunecKnx 
anropHTMos flaeT BbicoKyio BeponTHOCTb 
flocnDKeHMH OHeHb xopoiuero onTMMyMa. 
L|enecoo6pa3HUM nosTOMy jmnfleTcn 
omnMnpoBaTb MOflenn npouecca nocpeflCTBOM 
3Bonromi0HH0Pi CTpaTernn, npeflnoHTMTenbHO 
reHeTMsecKMM nporpaMMnpoBaHneM. 
3Bonioi;MOHHafl CTpaTerMfl no3BonaeT, b 

HaCTHOCTM, TaiOKe KOHTpOHb HeflpOHHblX ceTefl 

OTHOCMTerbHO 3HaHeHMfi, iwyatux b 
HanpaB/ieHuu mo6anbHoro onmMyMa. 
BcneflCTBue bhcokmx 3aTpaT MawMHHoro 
BpeMenn peKOMeHflyeTcn npon3BOflHTb 3T0 b 
aBTOHOMHOM pejKMMe. 

ComacHo npeflnoHTMTenbHOfi cpopMe 
fla/ibHeiiujero P33bmtmh M3o6peTeHMfl 
npeaycMOTpeHa 3aflaHHas cTpyxrypa am 
MOflynbHbix 6/iokob nporpaMMHoro 
o6ecneMeHHA. TawM o6pa30M MoxeT 6biTb 
flocTurHyTa saMeHa 6noKOB nporpaMMHoro 
o6ecneHeHna 6e3 pa6oT no nporpaMMiipoBaHwo 
TaK, hto oGecnewMBaiOTCH cnei4M<pMHHbie fl/w 
ycTaHOBKM comacoBaHMS m flonroBpeMeHHoe 
noAflep«aHne b paoonsM coctohhmm Bceti 
cucTeMbi aBTOMaTkisaukiM. L(enecoo6pa3HbiM 
flanee flBnneTcn to, hto cpeflCTBa 

KOMMyHMKaMMM flBHniOTCfl TenecpoHHbiMM 
COeflMHeHMflMM, COeflMHeHMflMM LJMCppOBOM ce™ 

c nHTerpaMneii cny)K6 (ISDN), cnyTHMKOBbiMM 

KlflM HHTepHeT/HHTpaHBT COeflMHeHHRMM, HTOBbl 

flocrnrayTb cooTBeTCTByromefi noTpe6HOCTM 

rn6KOCTH OTHOCMTe/lbHO CymeCTByroLflMX J1MHMM 
flaHHblX. 

ComacHo flanbHeiiiueMy 
npeflnoHTMTertbHOMy npMSHaxy n3o6peTeHM« 
nyHKT ynpaB/ieHwa BbinonHeH b BMfle 
BMpTyanbHoro 6K>po. 3a cneT ncnorib30BaHMn 

COBpeMSHHblX CpeflCTB KOMMyHMKaUMM TaKMM 

o6pa30M flocTuraeTca, HanpuMep, 



AeueHTpann30BaHHoe npoeKTupoBaHne, 
pa3pa60TKa mjim nocnenpoflaamoe 

o6cny3KMBaHMe, KOTopoe BcneflCTBMe 
06-beflMHeHnn b ceTb oSecnesnBaeT BOBneneHne 

5 mo6a/ibHbix pecypcoB. 

ComacHo cpopMe flanbHefiwero pa3BMTnn 
M3o6peTeHnn cucreMa ynpaBneHna nBnneTcn 
cHa6*aeM0fi BbiHuc/iMTeribHbiMM ycTpoKcTBaMki 
flnn ajqanTaMnn cneLincpn^Hbix p,m ycTaHOBKM 

10 napaMeTpoB, nm 3anoMMHaHMfl BbinorHeHHbix 
cneL|M(pHHHO flnfl ycTaHOBKM MOfleneCi 
npoqecca, flna 3anoMMHaHMa anropnTMOB 
npeflBapnTeribHoro BbiHucneHun, flna 
3anoMMHaHMH npocne)KMBaHMn TpeHfla, ana 

15 3anoMMHaHnq anropnTMOB aflanTauMM, flna 

06yHeHMfl M/H/1M OnTMMtlpOBaHMfl HeCipOHHblX 

ceTeBbix MOfleneCi, a TaiOKe 3anoMMHaiomMMM 
ycTpoiicTBaMM fluamocTHKM, Ha KOTopwe mo>kho 

BOSfleCtCTBOBaTb C nOMOLUbK) CpeflCTB 

20 KOMMyHHKamw. 3to flaeT npenMymecTBO, hto 
npoMbimneHHaa ycTanoBKa flBnaeTcsi 
onTMMnpyeMoPi no TexHonornnecKUM CMmanaM, 
3aflaBaeMbiM M3 yflaneHHoro ot ycTaHOBKM 
Mecra. flnn 3T0ii uerw flanee npeflnaraeTcn, hto 
25 nyHKT ynpaBneHMfl flBnneTcn TexHonornHecKMM 
UeHTpanbHbiM nyHKTOM ynpaBneHun, 
yflaneHHbiM ot ycTaHOBKn, KOTopufi coeflMHBH c 
CMCTeMovi ynpaBneHMfl npoMbiwneHHoPi 
ycraHOBKM nocpeflCTBOM flMCTaHunoHHofi 
30 nepeflaHM flaHHbix. 

ComacHo npeflnoHTHTenbHoCi (popMe 
AanbHeflwero pasBHTMfl n3o6peT6Hnn 
TexHonomnecKMPi MeHTpanbHbifi nyHKT 
ynpaBneHMfl MMeeT BHyTpeHHioio ceTb, KOTopan 
35 ann KOMMyHUKaMMM c npoMbiwneHHbiMn 
ycTaHOBKaMM coeflMHeHa c ceTbio 
AMCTaHMHOHHoro BBOfla b 3KcnnyaTaunio n/nnn 
orrruMMpoBaHMfl 3KcnnyaTai4nn Hepe3 
3aii(MLL|eHHoe ycTpoiicTBO nepeflann flaHHbix. 
40 Taxan cticTBMa 3aiflMTbi - BpanflMayap 
no3BonneT nafle>KHyio pa6oTy m saiAMiflaeT ot 
nonbiTOK ujnnoHa>Ka. 

flnn flocTMJKeHMa BOBneneHUfl BHeujHero 
cneunanbHoro onbiTa m pasnMHHbix npoeKTHbix 
45 KonnexTMBOB flanee npeflnaraeTcn, hto 
TexHonornnecKOMy ueHTpanbHOMy nyHiny 
ynpaBneHMH npnaaHbi b cooTBeTCTBue 
npocrpaHCTBBHHo pa3fleneHHbie BHenjHiie 

CTaHl4MH, KOTOpbie CBfl3aHbl C HUM H6P63 nMHMM 
50 flaHHblX. 

ComacHo flanbHefiujePi cpopMe BbinonHeHMn 
n3o6peTeHtw npeflycMOTpeH 

aflMHHMCTpaTOpHblB 6nOK, KOTOpblfi COflep>KMT 

nporpaMMHoe o6ecneHeHMe oueHKM flna 
S5 co6paHHUx flaHHbix n oflHOBpeMeHHo BbinonneH 
c B03MO*HOCTbio BefleHun BaxTeHHoro >xypHana. 
TaKMM o6pa30M mwkho npocne)KMBaTb Mepw no 

OnTMMMpOBaHMK), 3a CHBT Hero B03MO>KHbl 

BbiBOflbi flnn 6yflymMX Mep no onTMMMpoBaBMio. 
so Menecoo5pa3HbiM oepasoM b TexHonomnecKOM 
uempanbHOM nyHKTe ynpasneHMs MMeiOTcn 
TexHonorvinecKMe 3HaHM« b 6aHKax flaHHbix, a 
Taioxe o6iflMe m cnei^McpMHHbte flnn ycTanoBKM 
TexHonorMHecKMe MOflynM m MoryT 
nepeflaBaTbca Ha TexHonorMnecKMe MOflynM m 
6noKM co6paHMn flaHHbix CMCTeMbi ynpaBneHMfl 



Tax, mto npn npocTOM BBOfle hobux flaHHbix 
o6ecneMeHO noiuaroBoe ynyHweHMe Bcero 
npouecca npoMbiwneHHofi ycTaHOBKn. 

flanee HsnneTCH uenecoo6pa3HbiM, mto 
TexHonornHecKMM uempanbHbiM nymrr 
ynpaBneHun coflepx<MT ycTpoJicTBa annapaTHoro 
o6ecneHeHnn, nporpaMMHbifi MHCTpyMeHTapufi, 
BcnoMoraTenbHbie nporpaMMbi BBOfla b 
SKcnnyaTaunK), BcnoMoraTenbHbie nporpaMMbi 
pa3pa6oTKn nporpaMMHoro o6ecneMeHna, 
BcnoMoraTenbHbie nporpaMMbi SBoniouMM 
nporpaMMHoro o6ecneMeHMfl, BcnoMoraTenbHbie 
nporpaMMbi o6yseHHfl una MCKyccTBeHHbix 
HeCipoHHbix ceTeCi m craTMCTHMecKne nporpaMMbi 
oueHKM, KOTopue flBJinioTCfl ncnorib3yeMbiMM 
HeMTparibHO OTHOCMTeribHO ycTaHOBKM. 3a CMeT 
ncnorib30BaHMH HeCiTpanbHbix oTHOCMTenbHo 
ycraHOBKM ycrpoiicTB m BcnoMoraienbHbix 
nporpaMM mojkst 6biTb nonyMena 
yHMBepcaribHaH cucTeMa aBTOMaTMsauMM, 
KOTopan npuMeHneT cneuMcpMMHbie pns> 
ycTaHOBKM, to ecTb cnemianbHO pa3pa6oTaHHbie 
Ann Hee ycTpoitaTBa m BcnoMoraTenbHbie 
nporpaMMbi, TonbKO Tor/ja, ecnn sto smnaeTCfl 
Hen36e>KHbiM. HaKOHeu, npeflnaraeTca, mto 
TexHonorMHecKMfi ueHTpanbHbifi nymcr 
ynpaBneHMH nocpeflCTBOM mohmtopob, 
BbiHucnuTeribHbix ycTpoficTB m KaMep BbinonHeH 
b BMfle MHoroMecTHoro 6iopo npoeiovipoBamin, 
KOHCTpy upo Ba hmh , BBOfla b SKcnnyaTaMWO m/im 
onTM MnposaHna aKcnnyaTamiM, nptmeM 
HenocpeflCTaeHHbie fluanorn, nsMeHeHna 
HepTe*efl win bboau nporpaMMHoro 

06eCn8H8HMH SSnfllOTCH AMCTaHUMOHHO 

nepeflaBaeMbiMM flononHeHHbiMn win 

33M8H9HHblMI<1 peMbK) M TeneBMSHOHHblM 

M3o6pa>KeHMeM. Taioxe m bh6ujhm6 CTaHUHM 
TexHOJiornnecKoro ueHTpanbHoro nyHiaa 
ynpaBneHMfi MoryT 6biTb BbinonHeHbi t3kmm 
o6pa30M. Oco6eHH0 swroAHbie nocneflCTBua 
nonyvaroTcs npn paSoTax c MCKyccTBeHHbiMM 
HeCipoHHbiMM ceTAMM, b cnyMae KOTOpblX OT 
cCopa flaHHbix oeyneHM* flo BbiflaMM hobwx 
napaMeTpoB TpeSyeTcs yHMCpMUMpoBaHHoe 
fleCicTBMe. 3a cseT ynoMHHyToro Bbiuie 
BbinonHeHMH TexHonornMecKoro ueHTpanbHoro 
nyHKra ynpaBneHna mjim, cooTaeTCTseHHO, 

BHeilJHUX CTaHUMM MO>KHO paGOTaTb TaKHM 

o6pa30M, KaK ecriM 6bi Bee yMacTByioiuMe a 
BefleHnn h onTMMnpoBaHMM npouecca n^ua 

HaXOflMJIMCb 6bl B OflHOM MBCTe, a HM9HH0 Ha 

MecTe npoMbiuineHHoii ycTaHOBKH. 

flaribHewujue fleTann, npn3HaKM m 
npenMy^ecTBa npeflMeTa M3o6peTeHMfl 
cneflywT n3 nocneflyiomero onncaHna 
npeflnoHTMTenbHoro npMMepa BbinoriHeHna, 
KOTopbiCi npeflCTaBneH Ha MepTexcax, Ha kotopwx 
noi«3aHo: 

cpur. 1 - cxeMaTunecKoe npeflCTaBneHMe 
KOMnoHeHTOB, xapaKTepM3yioimix 

COOTB8TCTByiOU4yK) M306p6T6HMK) CMCT6My 

aBTOMaTusauMki; 

cpur. 2 - cxeMaTMMecKoe npeflCTaBneHMe 
onTMMnpoBaHUfl npouecca npoMbiiuneHHotf 
ycrraHOBKn; 

cpnr.3 - cxsMaTMHGCKoe npeflCTaBneHMe 



TexHonornnecKoro ueHTpanbHoro nyHKTa 
ynpaBneHMsi; 

(pur. 4 - cxeMaTHMecKoe npeflCTaBneHMe 
nepeflann flaHHbix Me>Kfly TexHonorMnecioiM 
5 uempanbHbiM nyHKTOM ynpaBneHun m 

npOMblUJJieHHOM yCT3H0BK0M n 

(pnr.5 - cxeMaTvmecKoe npeflCTaBneHMe 
AeuempanMSOBaHHoro BefleHMa m 
onTMMnpoBaHMS npot|ecca. 
to B uewpe cxeMaTMsecKM npeflCTaBneHHOM Ha 

(pMr.1 CMCTOMbl aBTOMaTMSai^MM HaXOflflTCfl 

MaTeMaTMHBCKM-qbMSMHecKMe MOflenM nponecca 

1, KOTOPbie OrtMCblBaiOT npOM3BOflCTBeHHUM 

npoMecc npoMbiujneHHoCi ycTaHOBKM. C 

15 nOMOlMbK) MaTeMaTMH6CKM-CpM3MMeCKMX 

MOfleneii npoi^ecca 1 noaTOMy ABnseTca 
B03Mox<HbiM MOflerwpoBaTb npoiiecc b 
ycraHOBKe m npoexTMposaTb ycTanosKy 
MexaHMHecKM m aneiapMMecKM. fln a ynynujeHMa 

20 TOMHOCTM MaT8MaTMHeCKM-CpM3MHeCKMX MOfleneM 

npouecca 1 Mcnonb3yioT HePipoHHbie cbtm 2a, 
2b, KOTopue o6yMaioT Ha ochobo 3anaca 

M3M6p6HHblX 3HaH6HMM npOMbllWieHHOM 

ycraHOBKM. 06yMeHMe HefipoHHbix ceTeti 2a, 2b 

25 npn 3T0M MOJKHO npOM3BOflMTb B 33BMCMMOCTM OT 

3aTpaT MaujMHHoro bpbmbhm b 3btohomhom (2a) 
mhm b onepaTMBHOM pex<MMe (2b). KpoMe Toro, 
npMMeHeHMe HeRpoHHbix ceTe« 2a, 2b mojkho 

nDOM3BOflMTb B CB83M C 

30 MaTGMaTMH6CKM-4)M3MHeCKMMM MOflenflMM 

npouecca 1 (tbk Ha3biBaeMaa oth o c MTen b h an 
HefipoceTb) MnM npMBnexaTb flnn 
MOflenMpoBaHMa TexHMsecKnx npoueccoB, 
KOTopwe flo cmx nop hb noflflaiOTcn 
35 MaT8MaTMHecKM-<})M3MHecKOMy onMcaHMio (Tax 
HasbiBaeMan a6conroTHafl HefipoceTb). 
OBynaeMbie b onepaTMBHOM pewMMe 

HefipOHHbie CBTM 2b npM06peTaK3T 3HaH8HM8, b 

nacTHOCTM, Torfla, Korfla cneflyeT y3HaTb 
40 "flHeBHyio cpopMy" npoMbiiuneHHofl ycTaHOBKM, 
hto6w comacoBaTb c hom CMcreMy 
aBTOMaTMsauMM. 06yMBHMe npM stom 
npoMcxoflMT Ha ocHOBe MSMepeHHbix 3HaneHM«, 
onpefleneHHbix b onepaTMBHOM pe>KMMe, 
45 KOTopwe 3aTeM bxoaut b onTMMMpoBaHMe 
napaMeTpoB M/MnM MOAeneii npouecca. 

OnTMManbHoe cornacoBaHMe 
MaTeiviaTMHecKM-cpM3MHecKMx MOfleneii npouecca 
1 c cooTBeTCTByroifleii npoMbiujneHHoCi 
50 ycTaHOBKOii mojkbt flocTMraTbcn 3a chbt 
reHeTMsecKMx anropMTMOB 3. nocpeflCTBOM 

CTOXaCTMHSCKOM MyTaUMM pasnMHHblX nOflXOflOB 
peilJeHMa 3TMMM SBOniOUMOHHblMM anropMTMaMM 
Moryr 6biTb HaMAeHbi onTMManbHbie 

gg perynMpoBKM napaMeTpoB p,nn cneuMcpMHHbix 
Ana ycTaHOBKM MOAenefi npouecca. TaKMM 
o6pa30M, nBnneTca bosmwkhhm nepenroxeHMe 
TexHonorMHecKoro BBOfla b axcnnyaTauMio 
cooTBeTCTByciAeM npoMbiujneHHOii ycTaHOBKM b 

qq yflaneHHbiii ot ycTaHOBKM BbiHMcnMTenbHbiM 

U8HTP, 3a CH8T Hero TeXHOHOrMHeCKMM BBOfl B 

axcnnyaTauMK) aBTOMaTM3MpyeTcn. flononHeHMe 
k paHee onMcaHHOMy onTMMMpoBaHMio 
napaMeTpoB c noMOLUbio reHeTMHecKMX 
anropMTMOB o6pa3yeT reHeTMHecxoe 
nporpaMMMpoBaHMe 4. C noMoiubio stom 



3BOJ1IOL(MOHHOM CTpaTerHH MOWHO flOCTMHb 

cTpyicrypHbix yjiynuieHufi MOAeneB npoMecca. 

npuHunnnanbHbiM ycnoBneM Ann painee 
onucaHHbix KOMnoneHTOB nBnneTcn afleKBaTHaa 
apxnTeioypa nporpaMMHoro ooecneseHiw. 
OpueHTupoBaHHoe Ha 06-beKT 

nporpaMMnpoBaHne 5 o6ecneHMBaeT npn stom 
noBTopHyio npuMGHUMocTb nporpaMMHoro 
o6ecne46Hnn Ann pa3nnHHbix ueneii 
npuMeHeHun, b to BpeMn kbk ncHbie CTpyicrypbi m 
CTaHflapTHbie MHTepcpeCicbi o6pa3yioT 6a3y Ana 
ynpaBneHUfl Bepaw m ynpaBneHwn 
KOHcpurypaMMM cncTeMbi. rioBTopHan 
npuMeHMMOCTb nporpaMM nonb30BaTenefi 
Hapnfly c opneHTupoBaHMeM Ha o6i,eKT 
ycn/iMBaeTcn TaioKe 3a weT nocneAOBaTenbHoro 
MOflynbHoro ncnonHeHna. Hcnonb30BaHMK) 
yHmpnunpoBaHHbix MOflynefi nporpaMMHoro 
o6ecneweHnn Taiwe cnoco6cTByioT Ha3biBaeMwe 
CTpyiciypbi 6, KOTopue o6pa3yioT 3aflaHHbie 
paMKM flnn MOAynbHbix 6/iokob nporpaMMHoro 
o6ecneM6HMfl. B npocTefiweM cnysae nofl 
CTpyioypaMM cneAyeT nonuMaTb "rpaHimbi 
nporpaMMHoro o6ecneHeHnn", b Koropbie 
MOAynn nporpaMMHoro o6ecne<HeHMn nannioTcn 
BCTaBnaeMbiMM tskmm o6pa30M, mto CMOHa 
MOAyjieii nporpaMMHoro o6ecneseHnn 
B03M0)KHa 663 AoporocTonmeCi pa60Tbi no 
nporpaMMnpoBaHMio. 3a chbt aioro o6ecneseH0 
AonrocpoHHoe noAflspMOHne 
pa6oTocnoco6Hoc™ cncTeMbi aBTOMaTH3ai4nn. 

Bboa b SKcnnyaTaMMK) npoMbiwneHHOfi 
ycrraHOBKM o6biHHO MoweT 6biTb pa3AeneH Ha 
4GTbipe (pa3bi. riepean cpa3a coctomt b 
KOHCTpynpoBaHUM annapaTypnoro o6ecne<HeHnn 
n nycKe b xoa OTflenbHbix cucTeM. nocne aToro 

MMB6T M8CT0 BBOA B 3KCn/iyaTaL|MK3 

nporpaMMHoro o6ecneH8Hnn nonb3oaaTeneCi m 
npoeepKa MHTepcpetfcoB. TpeTbn cpa3a 
npeACTaBJineT co6oii onpo6bmaHne 
npoMbiwneHHOM yciaHOBKn, hto, HanpuMep, b 
cnywae npoKaTHoro CTaHa MoweT 03HasaTb 
npoKaTKy "nepBOfi nonocw". MeTBepTyra h 
nocneAHKJK) <pa3y o6pa3yeT TexHonorviHecKMfi 
bboa b 3KcnnyaTaL(wo, KOTopoMy b paMKax 
aBTOMaTMsaMMM npnAaeTcn 6onbiuoe 3HaseHne. 
flnn ynera aToro o6cTosTenbCTaa cucTeMa 
aBTOMaTM3aL|MM npn6eraeT k AHCTaHijMOHHOMy 
BBOAy b SKcnnyaTaqwo 7, KOTopbivi no3BonneT 

npOM3BOAMTb TeXHOJlOrHHeCKMM BBOA B 

SKcnnyaTaMMK) sepe3 coBpeMeHHbie cpeACTBa 
KOMMyHMKanMM, mcxoas M3 yAaneHHoro OT 
ycrraHOBKM BbiHMcnaTenbHoro tiempa. Hap*Ay c 
npeAOCTaBneHneM ijeHTpanbHofi 
BbWHcnuTenbHoii moiahocth m noAAepxaat 

pa3pa6OTHMK0B, npM 3T0M TatOKG HM88T M6CT0 

oSpaTHbifi noTOK onbua us npoMwuineHHoii 
ycTaHOBKM o6paTHo b npoeianpoBaHMe. 3a cneT 
3Toro mokho npon3BOAHTb AonrocpoHHoe 
o6cny>KMBaHne npoMbiwneHHOii ycTaHOBKM 
nocpeACTBOM AUCTaHUMOHHoPi AnamocTHKM, 
KOTopan OT/iMsaeTCfl kopotkmmm BpeMGHaMii 
peaKUMM. 

flnn ncnonb30BaHMn MMeiomnxcn b Mupe 
pecypcoB Mcnonb3yroT TaK Ha3bmaeMbie 
BnpTyanbHbie 6ropo 8, KOTopwe CBn3aHbi Me»ny 



COOOM B CeTb nocpeACTBOM COBDSMeHHblX 

cpeACTB KOMMyH^1Ka^^^n. BnpTyanbHbie 6rapo 
no3BonflKJT npon3BOAHTb, HanpuMep, 
AeueHTpariMsoBaHHoe npoeKTHpoBaHne, 

5 pa3pa60TKy m nocnenpoAa>KHoe o6cny)KMBaHMe. 
CucTeMa aBTOMaTM3ai|Mn, coAep)KaiAan 
paHee onucanHbie KOMnoHeHTbi 1-8, 
cxeMaTunecKn cneAyeT M3 cpnr.2. Bbino/iHeHHan 
b Bufle npoKaTHoro CTaHa 9 npoMbiwneHHaa 

10 ycraHOBKa cnaBweHa cucTeMoPi ynpaBneHMH 10, 
KOTopan oxBaTbiBaeT TexHonornHecKne MOAynn 
11 m co6paHne AaHHbix 12. nepBbie Tpn tpa3bi 
BBOfla b aKcnnyaTaunio npoKaTHoro CTaHa 9 

npOM3B0AflTCfl HaXOAfllAMMCfl Ha MSCTe 
15 BBOflHMKOM B 3KCnnyaTaUMK3 13. CoCTOniAMMCH B 

HeTBepTy© tpa3y TexHonorMsecKufi bboa b 
aKcnnyaTaMMK) npon3BOAMTcn, b 
npoTMBononoKHOCTb 3T0My, TexHonornnecKUM 
qeHTpanbHbiM nyHKTOM ynpaBneHMn 14, KOTopbiii 

20 HaXOAMTCH B COeflMHeHHM qep83 COBDGMeHHble 

cpeACTBa KOMMyHMKaqnn 15 c cmct6mom 
ynpas/ieHMfl 10 npoKaTHoro CTaHa 9. 
TexHonorM4ecKMPi MeHTparbHbiCi nyHtcr 
ynpaB/ieHna 14 C0Aep>KMT cneuncpMHHbiti Ans 
25 npouecca onbiT KOHCTpyiaopoB, pa3pa6oTHMKOB, 

npoeKTMpOBlAMKOB M BBOAHUKOB B 

3KcnJiyaTai4nio. flonoriHMTenbHo b 

pacnop««eHnn TexHo/iorvisecKoro ueHTpa/ibHoro 
nyHKra ynpasneHMn 14 MMeioTcn o6mne m 

30 cneuMtpuHHbie am ycTaHOBKM TexHonornMecKMe 
MOAynn 16, 17, 6aHK AaHHbix 18 Ann pa3/iH4Hbix 
npoMwuinoHHbix ycTaHOBOK, a TaioKe 
cneuncpMMHafl Ann ycTaHOBKM cncTeMa 19 Ann 
npoeKTMpoBaHMB. noAo6Han MHcppacTpyiaypa 

35 AenaeT bosmojkhwm He TonbKo AncTaHunoHHbifi 
TexHonornwecKMii bboa b 3KcnnyaTaunio, ho m 
pa3peuiaeT TaioKe nocnenpoAa*Hoe 
o6cny>KMBaHMe vim, cootb6tctb6hho, 
TexHnnecKoe o6cnywnBaHne npoKaTHoro craHa 

40 9. B 3T0M cnywae bboa^mkom b sKcnnyaTaumo 
13 HBnneTcn tot, kto npon3BOAMT TexHnnecKoe 
o6cny>KMBaHne. Ecnn nacTynaeT 

HencnpaBHOCTb, oh Mo«eT sa cneT MixoBeHHoro 
noAKnioHeHnn moiahoctm BbiwncnnTenbHOii 

45 MauiMHbi, KOTopan MMeeTcn b TexHonornnecKOM 
ueHTpanbHOM nyHKTe ynpaBnennn 14, n 3a cneT 
npHBneneHMn HaxoAniAnxcn b TexHonornwecKOM 
UewpanbHOM nyHKTe ynpasneHnn 14 
cneunanMCTOB npon3BecTM 6biCTpyio 

50 AMCTaHMnoHHyio AuamocTHKy M ycrrpaHeHne 
HencnpaBHocTM. 3a cneT Hannnnn CTpyioyp 6 
MOAynn nporpaMMHoro o6ecneMeHnn MoryT 
3aMeHnTbcn npn stom 6e3 Heo6xoAMMOCTM 
npne3Aa KonneianBa cnemianncTOB Ha 

55 npOKaTHblR CT3H 9. 

Ha tpnr.3 cxeMaTMHecKMM o6pa30M noKa3aHa 
KOHCTpyKunn TexHonornnecKoro neHTpanbHoro 
nyHKra ynpaBneHnn 14. TexHonomHecKOMy 
HeCiTpanbHOMy nyHioy ynpaBneHwn 14 npnAaHbi 
gg b cooTBeTCTBne npotrrpaHCTBeHHO pa3AeneHHbie 
BHeuiHHe CTaHunn 20, KOTopwe coeAnHeHbi c 
hum no nnHMSM AaHHbix. KpoMe toto, 
TexHonoTOHecKMii ueHTpanbHbiii nyHicr 
ynpaBneHiin 14 coeAMHeH co CTaHunnMM 
o6cny)KMBaHMn 21, KOTopwe OTBenaioT 3a 
pernonanbHbie o6nacTn o6cny>KMBaHMfl n 



0L|6HMBaK)T 3MnnpiwecKMM onwT. Mepe3 
coBpeMeHHbie cpeflCTBa KOMMyHHKai4MM 15, 
HanpviMep uncppoByio ceTb c MHTerpamieCi 
cny>K6, MOfleM, HHTpaneT nnn HHTepHeT, 
TexHonornMecKHfi uempanbHbifi nyHKT 
ynpasneHMn 14 coeflMHeH c pa3nnMHbiMM 
npoMbiujneHHbiMM ycTaHOBKaMM 22 - 25. 
TexHonornHecKMfi MeHTpanbHbifi nymcr 
ynpaB/ieHMJ) 14 coflepxaiT ceTb 6ropo 26, 
KOTopaa nepe3 cucreMy 3amnTbi flocryna - 
6paHflMayap 27 coeflMHeHa c flucTaHuwoHHOii 
ceTbio BBOfla b SKcnnyaTaunKD 28. CeTb 6wpo 26 
h AHCTaHm-ioHHaa ceTb bboas b 3KcnnyaTaunio 

28 COCTOHT COOTBeTCTBeHHO M3 MHO>KeCTBa 
BblHKICJIMTenbHblX MaLUMH 29, KOTOpbie 

coeAMHeHbi Me>Kfly co6oR, HanpuMep, Hepe3 
3TepHeT c BBOflaMM "Bvnaa napa". BpaHflMayap 

27 COflep>KMT KOHTpOJIbHyiO CTaHUMK) 30, 

KOTopaa npenaTCTByeT, HTo6bi He npoM30iuen 
HecaHKMMOHnpoBaHHbifi flocTyn CHapyjKM k 
BHyTpeHHeii ceTM Siopo 26. 

Ha cpnr.4 noKa3aHa CBH3b flucTaHLinoHHoCi 
ce™ BBOfla b aKcrmyaTaiimo 28 c CMCTeMOii 
ynpaaneHUH 10 npoMbiiuneHHOfi ycrraHOBKM no 
jimhmh flaHHbix uncppoBofi ceTM c MHTerpauMeA 
cny>K6, c noMoiflbio TaK Ha3biBaeMbix 
Mapiupy™3aTopoB 31 asTOMaTMHecKn 
ycraHaB/iMBaeTCfl onTMManbHaa ceasb Mex<fly 

CMCT6M0M ynpaB/ieHMH 10 M flMCTaHL(MOHHOCi 

ceTbio BBOfla 8 SKcnnyaTauwo 28, hto6m 
cflenaTb B03Mo>KHbiM, HanpuMep, fluanor Mewy 
BBOflHMKOM b 3KcnnyaT3UMio 13 m 
TexHO/ioriiHecKUM uem-psjibHbiM nyniaoM 
ynpaB/ieHMfl 14. noflo6Han CBS3b MO>xeT 
ycraHaBxiMBaTbCfl peryrapHO, ho TaioKe m 
BapbupoBaTbCs OTHOCMTenbHO aha HeflenM vim 
BpeMeHM flHfl. 

nocpeflCTBOM paHee onucaHHoR cmctbmu 

aBTOMaTM3aL4MM B03M0>KH0 BOB/1 eMeHMe 

peccypcos b mmpobom Macurra6e, kbk mo>kho 
BMfleTb TawKe M3 cpw.5. npmvieHeHMe 

COBpeMeHHblX CpeflCTB KOMMyHMKaUMM 15, 

HanpuMep ijmcppobom ce™ c MHTerpauneCi 
cnywB, cosflaeT npn stom npeflnocbinKM fljw 
mo6anbHoro, He3aBncuMoro ot BpeMeHM m 
Mecra BefleHna m onTMMnpoBaHna npoitecca. 
3T0My ne b nocneflHK>K> onepeflb cnocoScTByeT 
TaioKe o6opyflOBaHne BnpTyanbHbix 6iopo 8, 
KOTopwe o6ecneHMBaK)T perMOHa/ibHyio 
noflflep>KKy ycTaHOBKM, HanpuMep, 

OTHOcnTe^bHO npoeKTupoBaHMfl, pa3pa6oTKM 
vim nocnenpofla)KHoro o6cny>KMB3HMfl. 
OopMyna M3o6peTeHYm: 

1. CnocoS flnn aBTOMaTMHecKoPi 
SKcnnyaTauuM npoMwwneHHbix ycTaHOBOK 
(22-25), b nacTHOCTM, fl/ia BBOfla b 
SKcnnyaTauMio, TexHunecKoro o6cny>KMB3HMfl m 

OnTMMM3ai<MM OTfleJlbHblX KOMnOHeHTOB 

yCTaHOBKM MJ1H KOMnneKTHblX yCT3H0B0K B 

npoMbiujneHHOCTM ochobhwx MaTepus/ioB, npn 
kotopom ncno^b3yK)T cucTeMy (10) ynpaBJieHMs 
Ha ochobb BbiHucnuTe/ibHoPi MawnHbi fl/ia 
onucaHMn npoL^ecca BTexHMKe aBTOMaTMHecKoro 
perynnpoBaHMfl Ha MOflerax npouecca b BMfle 
cpM3MKO-MaTeMaTMHecKMX MOflenefi (1), MOfleneM 
HeCipoHHbix ceTe« (2a, 2b) h/im cucTeivi c 6a30ii 



3HaHMfi m HenpepbiBHo KOHTponnpyioT 
M3MeHeHna npot<ecca b onepaTMBHOM mvt 
3BT0H0MH0M pexMMe mvt npoBepniOT Ha 
MOflexiM h comacyioT MOflenn (1) npouecca, 

5 napaMeTpw m nporpaiwMHoe o6ecneM6HMe 
cnemi(})MHHo flna ycTaHOBKM, OTnHMaiomnficn 
TeM, hto npoM3BOflHT flei4eHTpann30BaHHoe 
BefleHne m onTMMnsauura npouecca 
nocpeflCTBOM oahoto vim HecKoribKMx 

w cBsaaHHbix Me>Kfly co6ofi b ceTb Mepe3 cpeflCTBa 
(15) KOMMyHUKaunn b BHfle Te/iecpoHHOii, ISDN 
(UMtppoBOM ceTM c KOMnfieKCHbiMM yc^yraMn), 

CnyTHMKOBOCi Vim HHTepHST/MHTpaHeT CBH3M 

nyHiaoB (8, 14, 20) ynpaBneHMn, KOTopue 
15 BbinoriHeHbi b BHfle yflaneHHbix ot ycTaHOBKM 
TexHonorMMecKMx ueHTpanbHbix nyHKTOB (14) 
ynpaBneHMS) n CBnsanbi c cmctomom (10) 
ynpaBneHMA npoMbiwneHHoH ycTaHOBKM (22-25) 
nocpeflCTBOM flMCTaHuiMOHHOM nepeflasH (15) 

20 flaHHWX, npHHBM OCymeCTBHHIOT 

TeXHOJIOrMHeCKMM flMCTaHMMOHHblCi BBOfl (7) B 

SKcnnyaTamiio n flMCTaHL(noHHyio onTHMM3a4nio 
b onepaTHBHOM vilmvi 3btohomhom pe*nMe, a 
MOflenn npouecca onTMMM3npyioT nocpeflCTBOM 

25 3BOnK)LlM0HH0ii CTpaTerMM. 

2. Cnoco6 no n. 1 , OTDHsaiomMCicj) TeM, hto 
npeflycMaTpHBaiOT KOMnoHeHTbi nporpaMMHoro 
h annapaTHoro o6ecne46HMn, KOTopbie 

OnTMMMSHpyiOT C nOMOlflbK) SBOfflOUMOHHblX, B 
30 HaCTHOCTM reHeTMMeCKMX, a^ropMTMOB (3). 

3. Cnoco6 no n. 1 vinvi 2, OT/iiwaiomMiicfl 
3aflaHHO« CTpyioypoPi (6) fl/w MOflynbHbix 
6tiokob nporpaMMHoro o6ecneHeHMfl. 

4. CnocoS no nio6oMy M3 nn. 1-3, 
35 OT/iMsaioiflMCiCfl TeM, 4to nyHKT (14) ynpaBJieHiw 

BbinonHeH b BHfle BMpTyanbHoro 6iopo (8). 

5. Cnoco6 no ^io6oMy M3 nn. 1-4, 

OTJllrfHaiOmMitafl T6M, MTO CHCTSM3 (10) 

ynpaB/ieHtw CHa6)KeHa BbWMcnMTeribHbiMH 
40 ycTpoficTBaMH (29) flnn aflanTauMM 
cneumpMMHbix flna ycTanoBKH napaMeTpoB, fljin 
sanoMHHaHW) Bbino^HenHbix cnemicpHMHo flnn 
ycraHOBKM Mofleneii (1) npouecca, flnn 
3anoMMHaHna npocjie>KMBaHMfl TpeHfla, fl/in 
45 3anoMMHaHMH anropMTMOB npeflBapMTe/ibHoro 
BbiHMcneHHfl, flnn 3anoMHHaHnn anropMTMOB 
aflanTaMHH, flnn o6yneHHfl vilvim onTHMH3aL4nn 
Mofleneii HeCipoHHbix cbtbh (2a, 2b), a TaioKe 

3anOMMHaiOlHHMM yCTpOMCTBaMM (11, 12) 
5g flMarHOCTMKM, Ha KOTOpbie B03fleMCTByK)T 
CpeflCTBaMM (15) KOMMyHMXaUMM. 

6. Cnoco6 no nro6oMy M3 nn. 1-5, 
OT/iMHaioiuMMCB TeM, mto TexHonorMHecKMti 
MeHTpanbHbifi nyHKT (14) ynpaBneHiw coflepjKMT 

5S BHyTpeHHWio ceTb (26), KOTopyio flna 
KOMMyHMKamw c npoMbiujneHHbiMM 
ycraHOBKaMH (22-25) coeflMHnioT c ceTbro 
flwcraHLjHOHHoro BBOfla b 3KcnnyaTaMMK3 (28) 
h/wwi c ceTbio onTMMM33UMM 3KcnnyaTaunM 

60 Hepe3 3au4mi^eHHoe ycTpoftcTBO (27) nepeflaHM 
flaHHbix. 

7. CnocoB no nio60My M3 nn. 1-6, 

OTnMMaiOU4HHCH T6M, HTO TeXHO/IOTOHeCKOMy 

MeHTpanbHOMy nyHicry (14) ynpasneHHn 

npMflaHbl B COOTB6TCTBMe npOCTpaHCTBeHHO 

pa3fleneHHbie BHeuiHiie CTaHLjMH (20), KOTopbie 



CBB3aHbl C HUM H6P83 J1MHMH (15) flaHHblX. 

8. Cnoco6 no jiK>6oMy M3 nn. 1-7, 
oTJinnaioiuMficn tsm, hto npeflycMOTpeH 
aAMMHMCTpaTopHbiii 6jiok, kotopwm coAep*n[r 
nporpaMMHoe ooecneneHMe onenm pfw\ 

C06paHHblX flaHHblX U OAHOBpeMGHHO BbinOHHeH 

c B03MO>KHOCTbK) BefleHUH BaxTSHHoro rcypHana. 

9. Cnoco6 no nio6oMy va nn. 1-8, 
omnMaioimiiicn tsm, hto b TeXHonortiHecKOM 
MGHTpanbHOM nyHKre (14) ynpaBjieHun 
TexHonornMecKMe 3HaHira coflep«aT b 6aHxax 
(18) flaHHbix m b o6mnx m cneuncpuHHbix Ana 
ycxaHOBKM TexHonorMHecKMx MOAynsx (16. 17) n 
nepeflawT Ha TexHonornnecKne MOflynn (11) m 
6noKM (12) c6opa flaHHbix cucTeMbi (10) 
ynpaBneHMn. 

10. Cnoco6 no mofioiviy M3 nn. 1-9, 
OTJIUHatOmMMCH T6M, HTO TexHonornHecKufl 
ueHTpa/ibHbKi nymcr (14) ynpaBneHwi coflepjKMT 
ycrpoCiCTBa annapaTHoro o6ecneM6Hnn, 
nporpaMMHuR MHCTpyMeHTapnii, 
BcnoMoratenbHbie nporpaMMbi BBOfla a 



3KcnnyaTaMnio, BcnoMoraTenbHbie nporpaMMbi 
pa3pa60TKM nporpaMMHoro o6ecneHeHn*i, 
BcnoMoraTenbHbie nporpaMMbi sbo/iioljhm 
nporpaMMHoro o6ecneM9HMfl, BcnoMoraTenbHbie 
5 nporpaMMbi o6yHeHnn, MCKyccTBeHHbie 
HeiipoHHbie ce™ u CTaTHcroHecKtie nporpaMMbi 
0148HKM, KOTopue ncnonb3yioT HeCnpa/ibHo 

OTHOCMTenbHO yCTaHOBKH. 

11. Cnoco6 no nio6oMy H3 nn. 1-10, 
to oTnunaioiUMpicfl tbm, hto TexHonortwecKMB 
i^eHTpanbHbifi nyHKT (14) ynpaBneHtw 
nocpeflCTBOM mohmtopob, BbinncnuTenbHux 
ycrpo&CTB (29) ia KaMep BbinonneH b bmab 
MHoroMecTHoro 6iopo npoeiovipoBaHMH, 
15 KOHCTpynpoBaHMfi, BBOfla b stccnnyaTamiio nnvi 
onTMMMsauwn 3KcnnyaTai4MM, npnH6M 
HenocpeflCTB6HHbie AManorvi, hsmbhshmr 
HepT8)KeCi win BBOflbi nporpaMMHoro 
o6ecneHeHMfl AHCTaHLinoHHO nepeAaioT 

20 AOnOnHBHHblMH WW 3aM6H6HHblMV1 peHbK. M 
T6fl6BH3H0HHblM H306pa>KeHHeM. 
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